Sequential hydrolysis of proline-containing peptides with immobilized aminopeptidases.
Proline-containing polypeptides are shown to be sequentially degraded by two aminopeptidases. Clostridial aminopeptidase (EC 3.4.11-) cleaves off any N-terminal amino acid residue including proline from polypeptide chains, but does not cleave the N-terminal secondary peptide bonds involving a prolyl nitrogen. Aminopeptidase P (EC 3.4.11.9) cleaves exclusively such secondary bonds. The two enzymes were immobilized by coupling them covalently to porous amino glass beads. Highly stable preparations were obtained with unchanged pH optimum and thermal stability. The applicability of clostridial aminopeptidase to sequence determination was demonstrated by the time-dependent hydrolysis of enkephalin and Substance P octapeptide. Sequential hydrolysis with the two immobilized enzymes was demonstrated with the proline-containing (Pro-Gly-Pro)10, [Asn1, Val5]angiotensin II, bradykinin, Substance P and tuftsin. Absence of endopeptidase activities was demonstrated by resistance of cytochrome c to hydrolysis and by the ordered release of amino acids during the sequential degradation by immobilized clostridial aminopeptidase and aminopeptidase P.